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the upturn in the level of excess mortality for young men, partic-
ularly for other-than-white young men.
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MORTALITY TRENDS:
AGE, COLOR, AND SEX, UNITED STATES, 1950-69
A. Joan Klebba, M-A., Jeffrey D. Maurer, B.S.A., and Evelyn J. Glass, B.S., Division of Vital Statistics
INTRODUCTION The pattern of the death rate for influenza
reflects clearly the occurrence of the serious epi-
The crude death rate for the United States demics of this disease during 1950-69 (figure 2).
experience d a clear downward trend throughout Along with major influenza epidemics in the
the first half of this century. It reached a low in United States there have been increases in re-
1954 (919.0 deaths per 100,000 population) ported deaths from dkeases of the heart and cer-
and then began to level off (figure 1). The rate tain other chronic dkeases. Evidence of these
was relatively stable during 1954-69 with the ex- associated increases has been detailed for all in-
ception of fluctuations associated for the most fluenza epidemics from 1918 through 1951 by
part with epidemics of influenza. For the severe Collins and Lehmannl and for the epidemic of
influenza epidemic year of 196 8—with peaks of 1963 by Klebba and Robinson.z
mortality at both the beginning and end of the This report presents important changes in
year-a high point of 965.7 deaths per 100,000 the patterns of vital events in the United States
population was reached. The rate then dropped that have had offsetting effects on the crude
back for 1969 (951.9 deaths per 100,000) to death rate from 1950 through 1969. It analyzes
about the same level recorded for 1966. how major changes in the age composition of
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Figure 1. Crude and age-adjusted death rates: death-registratmn States, 1900-32, and United States, 1933-69.
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Figure 2. Death rates for influenza, by month: United States, 1950-69.
the population and widely varying mortality
trends for the four color-sex groups have coun-
terbalanced one another’s effects on the crude
death rate and have resulted in its near stability
during the 1960’s. The report also presents
trends for 1950-69 of (1) age-adjusted death
rates by color and sex, using the total popula-
tion in the United States in 1940 as the standard
(appendix I); (2) age-specific death rates by
color and sex; (3) sex differentials for mortality
by age; and (4) color differentials for mortality
by age.
COUNTERVAILING CHANGES IN
COMPONENTS OF THE CRUDE
DEATH RATE
The nearly stable crude death rate during
the 1960’s suggests nothing of the major changes
in mortality trends for several large segments of
the population that occurred during these years,
One of the reasons for this is that the effect of
these changes on the crude death rate was offset
in part by major changes in the age composition ‘
of the population. In addition, although de. !
creases occurred in the death rates for children
under 15 years of age and for adults 45 years
and over, they were counterbalanced in part by
appreciable increases in the death rate for per.
sons 15-44 years of age. These counter-wiling
changes are discussed below.
The Changing Age Composition
of the Population
Changes in population between 1960 and

























Figure 2. Death rates for influenza, by month: United States, 7950-69.-Con.
lower the crude death rate for 1969 below what
it would have been without these changes: under
1, 5-9, 10-14, 15-24, and 25-44 years.
The age group under 1 year-a high-risk
group-had a death rate for 1969 (2,148.0
deaths per 100,000) that was far above the
crude death rate for that year (95 1.9 deaths per
100,000). The remaining four age groups-all rel-
atively low risk groups-had age-specific death
rates for 1969 that were below the crude death
rate for that year. The high-risk age group under
1 year had a decrease in population between
1960 and 1969 of 15.0 percent; while the lower
risk age groups 5-9, 10-14, 15-24, and 25-44
years had increases of, respectively, 11.4, 22.3,
42.4, and 1.4 percent. The unprecedented in-
crease of 42.4 percent at ages 15-24 years repre-
sents an addition of 10,193,996 young people
(from 24.020.004 for 1960 to 34.214.000 for
~969). This I&ge segment of young people was
born during the period of high birth rates fol-
lowing World War II, for the most part during
1947-56. As shown on page 4, this steep rise in
the number of young people at ages 15-24 years
occurred for each of the four color-sex groups.
The remaining three age groups (1-4, 45-64,
and 65 years and over) had changes in popula-
tion between 1960 and 1969 that tended to
raise the 1969 crude death rate. There was a
decrease in population of 10.8 percent in the
low-risk group 1-4 years; an increase of 14.7 per-
cent in the relatively high risk group 45-64
years; and an increase of 17.6 percent in the
very high risk group 65 years and over.
Color, sex, and year
Total—
1960 . . . . . . . . . . .
1969 . . . . . . . . . . .
White. male
1960 . . . . . . . . . . .
1969 . . . . . . . . . . .
White, female
1960 . . . . . . . . . . .
1969 . . . . . . . . . . .
AIF Other, male
1960 . . . . . . . . . . .
1969 . . . . . . . . . . .
All other, female
1960 . . . . . . . . . . .
1969 . . . . . . . . . . .















































Changesin Level of Mortality
for Different Age Groups
Between 1960 and 1969 there was anap-
preeiable lowering of thedeath rates for persons
45 years ind over (tables 1 and2). The largest
decreases occurred for the age groups 75-79
years (with a decrease of 8.3 percent) and 80-84
years (with a deefease of 14.0 percent).
For thk same time period there were also
decreases in the death rate for children under 15
years of age. The largest of @ese decreases were
for ages under 1 year (wi$h a decrease of 20.3
percent) and for ages 1-4 years (with a decrease
of 22.1 percent).
But the effect on the crude death rate for
1969 of these decreases in the death rates at
both the beginning and later years of the life-
span was canceled in part by the even more
marked increases in the death rates for persons
in each 5-year age group from 15 years through
44 years.
15-19 . . . . 92.2 114,7 +24.4
20-24 . . . . 123.6 147.6 +T9.4
26-29_ . . . . 130.8 144.5 +fo45
30-34 . . . . 160.7 175,6 + 9.2
35-39 233.6 254.0 + 8.7
40-44:::: 370.2 365.2 + 4,1
These increases in the death rates for teen-
agers, young adults, and people approaching the
middle years of life reflected primarily an up
turn in the death rates for men in these age
groups. There were also, however, substantial in-
creases in the death rates for white women at
ages 15-24 and 35-44 years and for women of
other races at ages 15-24 years (figures 3A and
3B).
In general, both the relative and absolute
increases in mortality during 1960-69 were
A
lower for white men than for other men. It
should be stressed that the excess mortrdity for
younger men did not include the battle deaths
and deaths of male civilians occurring in foreign
countries during this period. These rates were
based only on deaths occurring within the
United States among the resident population,
excluding the Armed Forces overseas and per-
sons living abroad, but including the Armed
Forces in the United States.
Net Effect of Changesin Population and Death
Rates Between 1960 and 1969, by Age
The net effect of the changes in population
and death rates on the 1969 crude death rate is
shown below for each age group (table A).
The number of infants in 1969 was 15.0
percent lower than the number in 1960, and
their death rate for 1969 was 20.3 percent lower
than that for 1960. The combined effect of
these changes on th& 1969 crude death rate was
to lower it 14.7 deaths per 100,000.
The net effect of the reduction between
1960 and 1969 of 10.8 percent in the number of
chddren at ages 1-4 years and of the 22.1 per-
cent decrease in their death rate was to raise the
1969 crude death rate 5.6 deaths per 100,000.
,
For these children, with their low risk of mortal-
ity (85.0 deaths per 100,000 for 1969), the
downward effect on the 1969 crude death rate
of the decline in their death rate was more than
offset by the upward effect of the reduction in
their number.
For children at ages 5-9 years, with their
low death rate (49.0 deaths per 100,000 for
1960 and 42.7, for 1969), the increase of 11.4
percent in their number, together with the de-
cline of 12.9 percent in their death rate between
1960 and 1969 lowered the 1969 crude death
rate 10.3 deaths per 100,000. It might be noted
that the children who were 5-9 years of age in
1969 (20,827,000) were for the most part the
survivors of the 20,950,672 infants born in the
United States during July 1959 through June
1964, during the last 3 years of which period the
number of live births was decreasing; whereas
the children who were 5-9 years of age in 1960
(18,691,780) were the survivors of the
19,306,617 infants born during July 1950
through June 1955, during which period the
number of live births was increasing.
Again for 1969, as for each year in the
present century, children at ages 10-14 years had
a lower risk of death than did persons in any
other 5-yesr age group. Between 1960 and 1969
Table A. Percentage changes between 1960 and 1969 in death rates and population, by





Under l---------------------- -20.3 -15.0 -14.7
1-4-------------------------- -22.1 -10.8 +5.6
5-9-------------------------- -12.9 +11.4 -10.3
10-14 ------------------------ -5.5 +22.3 -17.4
15-24 ------------------------ +22.1 +42.4 -40.7
25-44 ------------------------ +6.0 +1.4 +0.8
45-64 ------------------------ -2.8 +14 .7 -0.7
65 and over ------------------ -0.3 +17.6 +73 .8
i
For each age group the net change was obtained in the foLlowing two steps. In the
numerator of the 1969 crude death rate the number of deaths for the given age group was
replaced b
i
the corresponding number for 1960; and in the denominator the 1969 popula.
tion for t e age group was replaced by the corresponding population for 1960. The re-
sulting hypothetical crude death rate was then subtracted from the actual 1969 crude
death rate to obtain the net change for the given age group.
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Figure 30. Death rates per 100,000 population, by age and sex for the population of races other than white: death-regmration
States, 1930-32, and United States, 1933-69.
7
the population in thk very low risk group in-
creased 22.3 percent (from 16,773,492 for 1960
to 20,518,000 for 1969). Over the same period
the death rate for these children declined 5.5
percent (from 44.0 deaths per 100,000 for 1960
to 41.6, for 1969]. The net effect of these
changes, both of which operated in the same
direction, was to lower the 1969 crude death
rate about 17.4 deaths per 100,000.
As stated above, between 1960 and 1969
there was an increase of 42.4 percent in the
number of young people at ages 15-24 years—
from 24,020,004 for 1960 to 34,214,000 for
1969. Despite the fact that during the same pe-
riod there was also au increase of 22.1 percent in
their death rate (from 106.3 deaths per 100,000
for 1960 to 129.8, for 1969), these young peo-
ple continued to have, of course, a risk of death
that is relatively low when compared to the risk
for the entire population (951.9 deaths per
100,000 for 1969). The downward effect on the
crude death rate of the increase of 42.4 percent
in their number was greater than the upward
effect of the increase in their death rate. The net
effect of these two opposing changes was to
lower the 1969 crude death rate by 40.7 deaths
per 100,000.
The effect on the 1969 crude death rate of’
the 1.4 percent increase in the number of per-
sons 25-44 years (from” 46,899,662 for 1960 to
_ 47,566,000 for 1969) was to lower it. But this
downward effect was somewhat more than off-
set by the 6.0 percent rise in their death rate
(from 225.0 deaths per 100,000 population for
1960, to 238.5 deaths, for 1969). The net effect
of these opposing changes was to raise only
slightly the 1969 crude deafi rate (by 0.8 deaths
per 100,000).
The age group 45-64 yeas experienced be-
tween 1960 and 1969 a sizable reduction in its
death rate (amounting to 2.8 percent, from
1,178.9 deaths per 100,000 to 1,146.2 per
100,000). But the effect on the 1969 crude
death rate of the decline in their death rate was
almost entirely offset by the large increase (14.7
percent) in their number (from 36,057,756 for
1960 to 41,366,000 for 1969). The net impact
on the crude death rate of these offsetting
changes was to lower it only 0.7 deaths per
100,000.
Between 1960 and 1969 the increase in the
number of persons at ages 65 years and over
amounted to 17.6 percent–from 16,559,580 to
19,470,000. The upward effect on the 1969
crude death rate of this increase in the number
of these high-risk older people was partly offset
by the decrease in their death rate (from 6,099.5
deaths per 100,000 for 1960 to 6,084.0 deaths
per 100,000 for 1969). Nevertheless the net ef-
fect on the crude death rate of these opposing
changes was sizable: the crude death rate for
1969 was 73.8 deaths per 100,000 higher than it
would have been if these changes had not
occurred.
The total effect of the changes between
1960 and 1969 in the numbers of people and
the death rates for the age groups under 1, 5-9,
10-14, 15-24, and 45-64 years tended to lower
the crude rate by about 83.8 deaths per
100,000; and the total effect of the changes in
the numbers of people and the death rates for
the remaining age groups (l-4, 25-44, and 65
years and over) tended to raise,the crude death
rate for 19.69 by 80.2 deaths per 100,000. The
difference bet ween these nearly counter-
balancing amounts approximates the difference
between the crude death rate for 1960 (954.7
deaths per 100,000) and that for 1969” (951.9
deaths per 100,000).
CUMULATIVE EFFECT OF REDUCTION OF
LIVE BIRTHS DURING THE 1960’s
The cumulative effect of the reduction of
live births during the 1960’s on the crude death
rate for 1969 was to raise it about 8.3 deaths per
100,000 higher (or less than 1 percent) than it
would have been if the number of births had
remained constaut at the .July 1960-June 1961
level (appendix III). The reduction in live births
led to an exclusion of an estimated 733,296 in-
fants with their high risk of death who would
have been a part of the population in 1969.
However, this exclusion was more than offset by
the exclusion of children from 1 to 10 yearsof
age (2,503,518 children at ages 1-4 years and
458,351 children at ages 5-9 years) with their
low risk of death who would also have been 5
part of the 1969 population.
The curve of the age-specific death rate
(figure 4, called the “J-curve” because of its
shape) sheds light on why the effect of the ex-
clusion of the infants was offset by the effect of
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Figure 4. Death rates by age and sex: United States, 1969.
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Table B. Population and percent distributionby age, United States, 1940, 1950, 1960, and 1969; death
rates, differences, and percents of difference by age; and age-adjuated death rates, United States,
1950, 1960, and 1969
Rate per 100,000
population
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lFor all ages, the difference is column 3 minus column 4.
2For the age group,the clifference is the 1950 percent distribution (column
distribution (calunm 2) times the 1950 death rate (COIUIUI’I3) times 0.01.
3For the age group,the difference is the 1960 percent distribution (cohmm
dis~ribution (colurm 2) times the 1960 death rate (column 3) times 0.01.
‘For the age group,the difference is the 1969 percent distribution (column
distribution (column 2) times the 1969 death rate (column 3) times 0.01.














Table B. Population and percent distribution by age, United States, 1940, 1950, 1960, and 1969; death
rates, differences, and percents of difference by age; and age-adjusted death rates, United States,
1950, 1960, and 1969-Con,























































lFOf all ages, the difference is cokmn 3 minus CCIIWMI4.
‘For the age group,the difference is the 1950 percent distribution (column
distribution (COIIIUUI2) times the 1950 death rate (column 3) times 0.01.
‘Far the age group,the difference is the 1960 percent diatribution (column
distribution (column 2) times the 1960 death rate (column 3) times 0.01.
4For the age group,the difference is the 1969 percent distribution (column
distributim (column 2) times the 1969 death rate (colums 3) times 0.01.
















































This curve, starts with a high rate at ages under 1
year (2,148.0 deaths per 100,000 for 1969).
Then it drops for ages 1-4 years (to 85.0 deaths
per 100,000 for 1969) and 5-9 years (to 42.7
deaths per 100,000 for 1969) and continues
downward to its Iowest leveI for ages 10-14
years (to 41.6 deaths per 100,000 for 1969).
Thereafter the curve rises steeply with advance
in age (to 2,051.2 deaths per 100,000 at ages
60-64 years for 1969). The rate does not surpass
the high IeveI at ages under 1 year until ages
65-69 years. For the latter 5-year age group the
1969 rate was 3,055.7 deaths per 100,000, and
for the succeeding age group (70-74 years) it was
4,636.2 deaths per 100,000.
For 1961, 6.3 percent of all deaths oc-
curred at ages under 1 year (107,956 deaths out
of 1,701,522). By 1969 thk figure had fallen to
3.9 percent (75,073 deaths at ages under 1 year
mIItof a total of 1,921,990).
GROWING GAP BETWEEN CRUDE
AND AGE-ADJUSTED DEATH RATES
A glance backward to 1940 shows that the
@P between fie actu~ cmde death rate and the
age-adjusted death rate (the rate adjusted to the
age composition of the 1940 population) wid-
ened during 1940-69 (figure 1). An examination
of the trends of the components of these two
sets of rates shows clearly that tils rapid de-
crease in the age-adjusted death rate relative to
the decrease in the crude death rate resulted pri-
marily from the increasing proportion during
1940-69 of older people in the population.
The upwwd trend that began about 1920
in the proportion of people 65 years and over in
the population of the death-registration States
continued through 1933, the year irs which
Texas, the last of the first 48 States to be admit-
ted, entered the death-registration area; and the
trend remained upw~d for the United States
through 1933-69. The proportion of persons 65
years and over doubled between 1920 and
1969–rising from 4.8 percent for 1920 to 9.6
percerit for 1969.
Between 1960 and 1969 there were irt-
creases in the proportion of people in most age
groups over 45 years, resulting in part from the
decline in the birth rate and from the decline in
the death rate for older persons (table B). As
shown below the proportion of cl-ddren under
10 years of age decreased from 21.75 percent
for 1960 to 19.20 percent for 1969.
I I
Year Percent
and age Numbe~ of total
in years population
-.hdy 1,1969
Totalunder 10 . 38,785,000 19.20
Under I.... 3.495,000 1.73
1-4 . . . . . 14,463,000 7.16
5-9 . . . . . 20,627,000 10.31
By 1950 the difference between the crude .
death rate and the age-adjusted death rate was
122.3 deaths per 100,000 population (table B).
The three age groups of people 65 yearn and
over contributed 74.6 percent to this difference:
65-74 years, 23.2 percent; 75-84 years, 33.9 per-
cent; and 85 years and over, 17.5 percent. Inas-
much as the death rates for these three age
groups declined between 1940 and 1950 while
the proportions of persons in these age groups
increased appreciably, the contribution from
these age groups to the enlargement during this
period of the difference between the crude and
age-adjusted death rates is attributable ent.irelY
to the increased proportions of the population
in these age groups.
By 1960 the difference b=tween the crude
death rate and the age-adjusted death rate had
grown stilI larger-to 193,8 deaths per 160,000
population; and by 1969 the difference had
reached 221.0 deaths per 100,000. To thk dif-
ference for 1969 the age groups 65-74, 75.84,
and 85 years and over contributed, respectively,
18.2 percent, 48.4 percent, and 31.2 percent,
for a total of 97.8 percent of the difference,
Again, inasmuch as the death rates for these
three age groups for 1969 were lower than the
corresponding death rates for 1940, this enlarge-
ment from 1940 to 1969 of the difference be-
tween the crude and age-adjusted death rates
that was contributed by these age groups is at-
tributable entirely to the increased proportions
of the population in these age groups.
TRENDS OF AGE-ADJUSTED DEATH RATES
BY COLOR AND SEX
For both white male and white femsde per-
sons the gap between the absolute values of the
unadjusted death rate and the age-adjusted death
rate widened during 1950-69, reflecting primar-
ily the increasing proportion of older men and
women in the white population (table C and fig-
ure 5). Both the absolute and relative differences
for 1969 between the adjusted and unadjusted
death rates for white persons were markedly
greater for female than for male persons. This
reflected both the larger proportion of white
women in the oIder age groups and the greater
reduction in their death rate during 1940-69.
For both sexes among white persons the
age-adjusted rate remained above the-unadjusted
rate until the late 193 O’s, and thereafter the ad-
justed rate dropped below the unadjusted rate.
This reflected primarily the fact that until the
year of the crossover the proportion of white
people in the older age groups was smaller than
the corresponding proportion in the total popu-
lation for 1940, and that since the year of the
crossover, the proportion of people in the older
age groups has been greater than the proportion
in the total population for 1940,
The pattern for male and female persons of
races other than white differed from that for
white male and female persons. The unadjusted
death rates for both sexes among races other.
than white remained lower than their age-
adjusted death rates throughout 1900-69. This
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Figure 5. Death rates and age-adjusted death rates, by color and sex: deatfwegist ration States., 1900-32, and United States,
1933-s9.
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Figures by color exclude data for residents of New Jersey because this State did
not2require reporting of the item for these years.
Figures based on enumerated population adjusted for age bias in the population of
races other than white.
sons of races other tkan white in the older age
groups continued to be smaller thanthepropor-
tion at these ages in the total population for
1940.
For male persons of races other than white
the two rates (adjusted and unadjusted for age)
moved slowly closer together from about 1924
to 1956. Between 1956 and 1961,dunngwbich
period both the adjusted and unadjusted death
rates continued to decline, the difference be-
tween these two rates tended to level off. But
since 1961 the gap between these rates has been
widening, as a result of a sharp upturn in the age-
adjusted death rate. Thk upturn resulted primar-
ily from the st=ing increases-in the death rates
for men of races other than white in the age
groups between 15 and 84 years that occurred
between 1961 and 1969:
Death rate psr












. . . . 207.7 303.5 +46.1
. . . . 384.7 516.0 +34.1
. . . . 723.3 935.0 +29.3
. . . . 1,474.6 1,687.0 +14.4
. . . . 2,995.9 3,252.8 + 8.6
. . . . 5,615.6 6,6!s4.5 +18.5
. . . . 7,818.4 8,407.8 + 7.5
Because the unadjusted death rate for the
years 1961-69 for men of races other than white
was nearly stable, it fails to suggest this steep
upturn in mortfllty for these men in the age
groups from 15 through 84. The reason for the







these rises in the age-specific death rates were
offset by appreciable decreases in the propor-
tions of men of races other than white in each of
these age groups except 15-24 and 75-84 years
during 1961-69.
The percent increases between 1961 and
1969 for six of the 10 leading causes of death
for male persons of races other than white are
shown below.
Age-adjusted death
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For female persons of races other than
white both the age-adjusted and the unadjusted
death rates were in general downward during
1936-69 (figure 5). These two rates moved rela-
tively close together dm-ing the latter half of the
1950’s and 1960’s, reflecting the fact that the
percentage distribution of female persons of
races other than white came to resemble more
closely over the years the percentage distri-
bution of the total pops.dation in 1940.
There were appreciable downturns in mor-
tality for female persons of races other than
white during 1960-69 for infants and for the
foIlowing age groups (in years): 1-4,5-14,45-54,
55-64, and 75-84, as shown in figure 3B. But the
lowering of mortality at these ages was offset in
part by marked increases during the 1960’s in
the death rate at ages 15-24 and 65-74 years.
The mortality trends for the first six of the
10 leading causes of death in 1969 for female
persons of races other than white were down-
ward between 1950 and 1969. These six causes
were diseases of heart, malignant neoplasms, cer-.
ebrovascukw dkeases, accidents, certain causes
of mortalky in early infancy, and influenza and
pneumonia. For the remaining four of the 10
Ieadmg causes the mortality trend between 1950
and 1969 for these persons was upward. These
four causes were diabetes mellitus, cirrhosis of
the liver, homicide, and congenital anomalies.
SEX DIFFERENTIALS
F MORTALITY BY AGE
The 1 death rate for the total male pop-
ulation (1, .6 per 100,000 population) was
1.35 times corresponding rate for the total
female po tion (813.1 deaths per 100,000
population) able 2). This mortality sex ratio
for 1969 not differ appreciably from that












































1.34). For each of these 3 years the
sex ratio varied widely by age with a
at ages 20-24 years (table 3 and fig-
is peak ratio increased from 1.93 for
.57for 1960, and to 3.03 for 1969.
hite people the largest mortality sex
also occurred at ages 20-24 years.
f the death rate at these ages for the
ation over the corresponding rate for
population increased from 2,17 for
76 for 1960, and to 3.08 for 1969. A
secondary peak in the ratio of the
for the white male population over
onding rate for the white female pop-
urred for the age group 60-64 years–
of 2.24 for 1969 (table 3 and figure
ortaEty curves for the sex ratio for
ons was a.ko bimodal for 1960 and
for these years the secondary pe.k
or the next lower age group (55-59
eople of races other than whke the
of the death rate (at ages 20-24 years)
ersons over the corresponding rate for
sons started at a lower level but in-
re steeply than that for their white
s-from 1.44 for 1950 to 2.02 for
to 2.90 for 1969.
rincipal causes of this excess mortal-
male population are summarized by
h white men and men of races other
in an earlier report.3 Additional in-
concerning the specific causes that
the most to this unfavorable sex dif-
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Figure 6. Mortality sex and color ratios, by age: United Stat% 1950, 1960, and 196S.
COLOR DIFFERENTIALS It would be incorrect to conclude from
FOR MORTALITY BY AGE
Both Sexesby Age
The 1969 death rate for persons of races
other than white was 959.7 deaths per 100,000,
and that for white persons, 950.8; this gives a
color ratio of 1.01. In other words, the death
rate for 1969 for the other-than-white popula-
tion was 1.01 times the corresponding rate for
the white population. For 1960 the correspond-
ing ratio was 1.06, and for 1950, 1.18 (table 3
and figure 6).
these three summary figures that the gaps be-
tween the high age-specific death rates for peo-
ple of races other than white and the lower age-
specific death rates for white people were almost
closed during 1950-69.
Although there was some reduction be-
tween 1950 and 1969 in excess mortality for
people of races other than white, for most age
groups large mortality differentials still persisted .
for 1969 (table 3 and figure 6). The reduction
represented by these three summary figures is
attributable in part to the changing age composi-
tion of the population, primarily to the in- “




years and over. The presence of these older peo-
ple with their high risk of death tended to raise
the total death rate for white people. In turn
this higher rate for white peopIe helped to nar-
row the gap between their rate and that for per-
sons of races other than white.
For 1969 excess mortality was very large
for a number of age groups of people of races
other th~ white (table 3 and figure 6). For the
age grou.ps under 75 years the 1969 mortality
color ratios ranged from 1.37 for the age group
5-9 years to 3.05 for the age group 30-34 yearn.
For the total population (and for each sex)
the mortality color ratio declined from the high
at ages 30-34 years with advancing age. Thk was
true for each of the 3 study years (1950, 1960,
and 1969). Beginning with ages 75-79 years, for
both men and women, the mortality color ratio
dropped below 1.00 and continued to decline
for the remaining years of life (see section, “In-
dividual Cohorts for Older Ages,” beIow).
Between 1950 and 1960 excess mortality
for people of races other than white was reduced
substantially for every age group under 75 years
except three (under 1 year, 60-64, and 70-74
years); but between 1960 and 1969 there was a
steep rise in mortality for people of races other
than white. This steep upturn in mortaIity for
the other-than-white population accounts in
great part for the fact that for every age group
from 15 to 75 yearn except one (50-54 years)
the mortality color ratio was higher for 1969
than for 1960.
But this increase between 1960 and 1969
in excess mortzility for people of races other
than white was not large enough for most age
groups to completely counterbalance the effect
of the decrease in excess mortabty that was ac-
complished between 1950 and 1960. As a result
far every age group under 65 years (except
35-39 yearn) the mortality color ratio was lower
for 1969 than for 1950.
Male Population by Age
For male persons of races other than white
the 1950 death rate was 1.15 times the corre-
sponding rate for white male persens. This ratio
dropped to 1.05 for 1960 and to 1.04 for 1969.
For the latter year the death rate for male per-
sons of rices other than white was 1,132.8
deaths per 100,000, and that for white male per-
sons was 1,092.7.
It might be mentioned for the male p opula-
tion, as was done above for the total population,
that it would be incorrect to conclude from
these three summary figures (1.04 for 1969,
1.05 for 1960, and 1.15 for 1950) that the gaps
between the high age-specific death rates for the
other-than-white male population and the lower
age-specific death rates for the white male popu-
lation were all but closed during 1950-69. The
male population of races other than white did
experience appreciable decreases in excess mor-
tality between 1950 and 1960 for most age
groups, but they experienced increases in excess
mortality between 1960 and 1969.
The net result of these changes between
1950 and 1960 and between 1960 and 1969 was
an increase in excess mortality between 1950
and 1969 for each 5-year age group in the pro-
ductive years of life from 25 to 50 years of age,
and for the age groups 10-14, 65-69, and 70-74
years.
For the male population the mortality
color ratio peaks at ages 30-34 yeas for each of
the years 1950, 1960, and 1969 (table 3 and
figure 6). The color ratio at these ages increased
substantially between 1960 and 1969—from
2.47 to 3.20.
Female Population by Age
For t~e total female population the color
differential for mortality decreased from a ratio
of 1.24 for 1950 to 1.09 for 1960, and to 0.98
for 1969.
It should not be concluded from the drop-
ping of the mortality color ratio from 1.24 for
1950 to 0.98 for 1969 that most of the age-
specific death rates for the female population of
races other than white fell below the corre-
sponding age-specific death rates for the white
female population. In fact, for every 5-year age
group under 75 years the age-specific death rates
for 1969 for the other-than-white female popu-
lation are considerably higher than those for the
whke female population—with mortality color
ratios ranging from 1.38 at ages 5-9 years to
2.98 at ages 30-34 years (table 3 and figure 6).
Nevertheless, both between 1950 and 1960
and between 1960 and 1969 the female popula-
tion of races other than white did experience
r
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appreciable decreases in excess mortfllty for
most age groups. In other words, for the femaIe
population of races other than white the entire
period 1950-69 was in general favorable: for
them a decrease in excess mortali$ occurred for
every 5-year age group under 60 years. The mor-
tality color ratio for the peak ages 30-34 years
decreased for the female population from 1950
through 1969–from 3.55 to 2.98.
Individual Cohorts for Older Ages
These mortality color ratios are based on
the death rates for specified calendar yehrs. Inas-
much as these death statistics represent the dif-
fering mortality experiences for an admixture of
cohorts born in different time periods, they may
not represent what actually was the mortalky
experience of auy cohort of individual from
bh-th through the successive ages over their life-
times. Cohort or generation mortality data are,
however, representations of what actually hap-
pens in life. And when the mortality color ratios
for any separate cohort (a group of persons born
during the same period-taken to be 5 years for
this particular dk.cussion) are examined over suc-
cessive decades, the pattern of the dropping of
the death rate for people of other races below
that for white people at about ages 75-79 years
is found to occur for both men and women.
Following are shown for six cohorts of male per-
sons and six cohorts of female persons, born at
5-year intervals between 1865 and 1894, the
ratio of the death rate for persons of races other
than white over the corresponding rate for white
persons, at ages 65-69, 70-74, 75-79, and 80-84
years.
Male
65-69. . . . .
70-74. . . . .
7579. . . . .
80%4. . . . .
m
6569. . . . .
70-74. . . . .
75-79. . . . .
















































For each of the 12 cohorts the dropping of
the death rate for persons of races other than
white below the corresponding rate for white
persons with rare exceptions does not occur un-
til ages 75-79 years. At ages 80-84 years the
death rate for persons of races other than white
drops even further below that for white persons
than at ages 75-79 years.
The above data for these 12 cohorts indi-
cate that for both age groups 75-79 years and
80-84 years the gap between the death rate for
other persons and for white persons narrowed
during 1944-69... . . .
For cohorts of women 75-79 years born in
1885-89 and 1890-94 the ratio of the age.
specific death rate for women of races other
than white over the corresponding rate for white
women was, respectively, 1.00 and 0.98.
The findings of a number of studies in-
cluding those of Rosenwaike5 and Harnbright6
suggest that part of this dropping of the death
rate of persons other than white below that for
white persons at advanced ages may result from
an artifact-namely the misreporting of age for
older persons either in the decennial censuses or
on the death certificate, or both in the censuses
and on the death certificate. This crossover at
advanced ages of the death rate for persons of
races other than white beIow that for white per-
sons occurs with great regularity, For example,
it shows up clearly for both men and women in
each of the four marital status groups-single,
married, widowed, and divorced.7 It also shows
up for a number of causes of death.q
SUMMARY
The crude death rate in the United States
had a clearly downward trend in the first half of
the century. It reached its low in 1954 and began
to level off. Except for years of pronounced irr-
fluenza epidemics the rate during 1954-69 was
relatively stable. Thk stability resulted from off-
setting effects of important changes in the pat-
terns of vital events in the United States.
Effect of Changes in Death Rates and Age
Composition on 1969 Crude Death Rate
The total effect of the changes between




speeific death rates for age groups under 1, 5-9,
10-14, 15-24, and 45-64 years tended to lower
the crude death rate for 1969 by about 83.8
deaths per 100,000; and the total effect of the
● changes between 1960 and 1969 in the popula-
tion and age-specific death rates for age groups
1-4, 25-44, and 65 years and over tended to raise
the crude death rate for 1969 by 80.2 deaths per
100,000. The difference between these offset-
ting amounts approximates the difference be-
tween the crude death rate for 1960 (954.7
deaths per 100,000) and that for 1969 (951.9
deaths per 100,000).
On the one hand the following major
changes in death rates and age composition of
the population during the 1960’s tended to raise
the 1969 crude death rate to a higher level than
it would otherwise have been:
Decrease of 10.8 percent in number of
children at ages 1-4 years, with &eir low
risk of mortality (85.0 deaths per
100,000 for 1969)
Increase of 14.7 Dercent in number of
persons 45-64 ye~rs of age, with their
relatively high risk of mortality ( 1,146.2.
deaths per 100,000 for 1969)
● Increase of 17.6 percent in number of
persons 65 years and over, with their
very high risk of mortality (6,084.0
deaths per 100,000 for 1969)
● Increase of 22.1 percent in the death
rate for young people at ages 15-24 years
(from 106.3 deaths per 100,000 for
1960 to 129.8, for 1969)
● Increase of 6.0 percent in the death iate
for people at ages 25-44 years (from
225.0 deaths per 100,000 for 1960 to
238.5, for 1969)
On the other hand the following important
changes in death rates and age composition of
the population during the 1960’s tended to
lower the 1969 crude death rate below what it
would otherwise have been:
. Decrease of 15 percent in the number of
infants, with their high risk of mortality
(2,}48.0 deaths per 100,000 for 1969)
. Increase of 11.4 percent in the number
of ebiidren at ages 5-9 years, with their
low risk of mortality (42.7 deaths per
100,000 for 1969)
. Q Increase of 22.3 percent in children at
ages 10-14 years, with an even lower risk
of mortality (41.6 deaths per 100,000
for 1969)
. Increase of 42.4 percent in the number
of young people at ages 15-24 years
(from 24,020,004 for 1960 to
34,214,000 for 1969), who, despite the
rise in their death rate, still have a com-
paratively low risk of mortalky
. Increase of 1.4 percent in the number of
people at ages 25-44 years (from
46,899,662 for 1960 to 47,566,000 for
1969), who also, despite a rise in their
death rate, still have a relatively low risk
of mortality
. Decrease of 20.3 percent in the death
rate at ages under 1 year (from 2,696.4
deaths per 100,000 for 1960 to 2,148.0
for 1969)
. Decrease of 22.1 percent in the death
rate for children at ages 1-4 years (from
109.1 de~ths per 100,000 to 85.0 for
1969)
. Decrease of 12.9 percent in the death
rate for children 5-9 years of age (from
49.0 deaths per 100,000 for 1960 to ‘
42.7, for 1969)
. Decrease of 5.5 percent in the death rate 1
for children 10-14 years of age (from
44.0 deaths per 100,000 for 1960 to
41.6, for 1969)
. Decrease of 2.8 percent in the death rate
for people 45-64 years of age (from
1,178.9 per 100,000 for 1960 to
1,146.2, for 1969)
● Decrease of 0.3 percent in the death rate
for people at ages 65 years and over
(from 6,099.5 deaths per 100,000 for
1960 to 6,084.0 for 1969) ,
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Color Differentials for Mortality
There was some reduction between 1950
and 1969 in the excess mortality for people of
races other than white, but for most age groups
large mortality differentials still persisted for
1969. During the 1950’s there was a narrowing
of the gap between the higher death rates for
people of races other than white and the lower
death rates for white people for almost every age
group under 75 years. But during the 1960’s this
favorable trend was reversed primarily because
of a substantial rise in mortality for a number of
age groups of the male population of races other
than white. As a result of these changes the maIe
population of races other than white had greater
excess mortality for 1969 than for 1960 for ev-
ery 5-year age group under 60 years except for
the age group under 5 years. In contrast the fe-
male population of races other than white had
smaller excess mortality for 1969 than for 1960
for every 5-year age group under 65 years, ex-
cept the age group 15-19 years. For the total
population and for both male and female people
%; mortalky color ratio peaks at ages‘30~34
years and then declines with advancing age,
dropping below 1.00 beginning with ages 75-79
years.
Cohort analysis shows that the pattern of
dropping of the death rate for persons of other
races below that for wkite persons at ages 75-79
years occurs for both male and female persons.
But this differential, which may result from mis-
reporting of age, appears to be disappearing.
Sax Differentials for Mortality
The mortality sex ratio, for the population
as a whole, did not change appreciably over the
study years: for 1950, 1960, and 1969 the death
rates for the male population were, respectively,
1.34, 1.36, and 1.35 times the corresponding
rates for the female population. But for the ages
at which the mortalky sex ratio peaked (20-24
years), there were considerable increases: from
1.93 for 1950 to 2.57 for 1960, and to 3,03 for
1969.
These increases in the mortality sex ratio
reflect the upturn in the course of mortality for
men during the 1960’s. Contributing to this un-
favorable trend for men were increases k the
death rates for external causes (homicides,
accidents-especially motor vehicle accidents—
and suicides) and for diseases. Among the
diseases with large increases were malignant neo-
plasms; diabetes mellitus; bronchitis, emphy-
sema, and asthma; and cirrhosis of liver, Other
studies in this series analyze in detail the causes
for the rise in mortality for men.s 14
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Table 2. Death rates for all causes, by 10-year age groups, color, and sex: United States, 1950-69
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Table 2. Death rates for all causes, by 10-year age groups, color, and sex: United States, 1950-69-Con.
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cOlOr exclude data for residents of New Jersey because this State did not require re-
item for these years.
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Tabl, 2. Death rates for all causes,by 10-year age groups,color,and Sex:United state% 1950-69‘con..—— ——.
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age bias in the populaticm of races other thanlFigures based .n enumerated papulatic.nadjusted for
white.
QFigures by color exclude data for residents of New Jersey because this State did not require re-
porting of the item for these years.
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Table 7..Death rates for all caus.e~ by 10-year age groups, color, and sex united States. 1950.69-cIxI,
Color, sex, and year
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lFigures based on enumerated population adjusted for age bias in the population of races other than
wi+te.
‘Figures by color exclude data for residents of New Jersey because this State di~ not require re-













































Table 2. Death rates fOr all cause+ by 10-year age groups,color, and s=. ~ited states, 1950-69—COn.
Color, sex, and year
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1Figures based ou enumerated population adjtkted fcm age bias in the population of races other than
white.
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Table 3. Mortality sex and color ratio% by age: United States, 1950. 1960. and
































































































































































































































































































































































































































lThe age-specificdeath rate for the specifiedyear for che male popnlaciondividedby the correspondingage-specific death
z-atef.. the female pc.pulatfm.
~he age-specificdeath rate for the specifiedyear for the populationofraces other than white divided by the correspond-
fn age-specificdeath rate for the white pqmlatim.
%Theage-c.l.r-specifi. deatiratef.r thespecified ye=rfor themlepowlatLon di"ided bychec.mesponding age-cmlor.
specificdeath rate for the female p.ptihti.m.
4The age-sex-specificdeath rate for the specifiedye’krfor the populationof races other than white dfvfded by tbecorrs.








Tabulations of deaths used in this report
are based on information obtained from micro-
film copies of the original certificates (appendix
II discusses the standard certificates). These cop-
ies were received from the registration offices of
all States, certain cities, and the Dktrict of Co-
lumbia. The statistical information on these
records was edited, classiiled, transferred to a
tape for computer processing, and tabulated in
the Nat i onal Center for Health Statistics
(NCHS).
The rates shown in tlds report are based on
deaths tabulated by place of occurrence, that is,
all deaths occurring in the death-registration
States from 1900 to 1932, and all deaths oc-
curring in the continental United States there-
after, with Alaska added beginning 1959 and Ha-
waii, 1960. Deaths among Armed Forces over-
seas and among U.S. nationals living abroad are
excluded for all years.
Race
The category “white” includes, in addition
to persons reported as “white,” persons reported
to be Mexican or Puerto Rican. The categories
“races other than white” or “all other” consist
of persons reported as Negro, American Indian,
Chinese, and Japanese; other numerically small
racial groups; and persons of mixed white and
other races.
Population Bases
Rates were computed on the bases of pop-
ulation statistics made available by the U.S.
Bureau of the Census. Rates for decennial years
1940, 1950, and 1960 are based on the popula-
tions enumerated in censuses of those years,
which are taken as of April 1. Rates for all other
years are based on midyear (July 1) estimates.
Sources of the populations used, published by
the Bureau of the Census are as follows:
Vital Statistics Rates in the United States,
1900-1940, Washington, U.S. Government
Printing Office, 1943. . . . .
Current Population Reports, Series P-25:
No. 98. “Estimates of the Population of
the United States and of the Com-
ponents of Change, by Age, Color,
and Sex: 1940 to 1950,”1954.
No. 265. “Estimates of the Population of
the United States, by Age, Color, and
Sex: July 1, 1950 to 1962,” 1963.
(Used only for data years 1961 and
1962.)
No. 276. “Estimates of tbe Population of
the United States, by Age, Color, and
Sex: July 1, 1963,”1963.
No. 310. “Estimates of the Population of
the United States and Components of
Change, by Age, Color, and Sex: 1950
to 1960,”1965.
No. 321. “Estimates of the Population of
the United States, by Age, Color, and
Sex: July 1, 1960 to 1965,” 1965.
(Used only for data years 1964 and
1965.)
No. 352. “Estimates of the Population of
the United States, by Age, Color, and
Sex: July 1, 1966,”1966.
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No. 385. “Estimates of the Population of
the United States, by Age, Color, and
Sex: July 1, 1964 to 1967,” 1968.
(Used only for data year 1967.)
No. 416. “Estimates of the Population of
the United States, by Age, Color, and
Sex: July 1, 1968,”1969.
No. 441. “Estimates of the Population of
the United States, by Age, Color, and
Sex: July 1, 1969,”1970.
The population estimates by color used for
1962 and 1963 excIude New Jersey. The birth,
death, and fetal death records of the State of
New Jersey did not contain the race item in the
beginning of 1962. The certificate revision with-
out this item was used for most of 1962 as well
as for 1963. Therefore the NationaI Center for
Health Statistics estimated a population base by
color for these years which excluded New
Jersey. The estimates for 1963 are shown in
table 6-5, Part A, Volume II, Vital Statistics of
the United States, 1963. Those fo~ 1962 are
shown in the comparable table of the report for
that year.
AD rates are shown per 100,000 popu-
lation. In many cases the rates are shown be-
yond the last significant figure, not because they
can be interpreted with that degree of accuracy,
but merely for convenience in computation and
publication.
Crude Death Rate
The “crude death rate” is so named to dis-
tinguish it from specific or adjusted rates that
00
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have more definite or limited interpretations, As
used in this report the crude death rate is com-
puted by dkiding the total deaths occurring in
the United States during a given csdendar year
by the total resident population in that year,
and multiplying the result by 100,000. Thus in
this report each calendar year has but a single
crude death rate.
Age-Adjusted Rates
The age-adjusted rates presented in this re-
port were computed by the direct method, that
is, by applying the age-specific death rates for all
causes to the standard population distributed by
age. The total population as enumerated in 1940
was selected as the standard. The rates for the
total population and for each color-sex group
were adjusted separately, using the same stan-
dard population. Age-adjusted rates are shown
with an asterisk where more than haIf of the
age-specific death rates are based on fewer than
20 deaths. The standard population used, given
in terms of a million, is shown below:
Age in years
Alleges . . . . . . . . . .
Under I....... . . . . .
1-4
514::::::::::: ::
15-24 . . . . . . . . . . .,.
25-34.
3544.:::::::::: ::
45+4. . . . . . . . . . . . .
5S34 . .
65-74..::::::::: ::
7564 . . . . . . . . . . . . .


















THE UNITED STATES STANDARD CERTIFICATE OF DEATH
AS REVISED 1968
Standard certificates ofdeathissued by the
National Center for Health Statistics and its
predecessor offices have served for many years
as the principal means of attaining uniformity in
the content of the documents used to collect
information on these events. They have been
modified in each State to the extent necessitated
by the particular needs of the State or by special
provisions of the State vital statistics law. The
certificates of most States, however, conform
closely in content and arrangement to the stan-
dard certificates.
The most recent revision of the standard cer-
tificate of death is shown on page 34. It was made
in close collaboration with S~ate health officers
and registrars; Federal agencies concerned with
vital statistics; national, State, and county medi-
cal societies; and others working in the fields of
public health, social welfare, demography, and
insurance. It was recommended to the States for
adoption as of January 1, 1968.
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EFFECT OF THE REDUCTION IN LIVE BIRTHS
DURING 1961-69 ON THE 1969 CRUDE DEATH RATE
Inasmuch as the reductidn in live births had
continued for about 9 years as of July 1, 1969,
the number of persons under 10 years of age as
of this date was lower than it would have been if
the reduction had not occurred. To assess the
effect on the crude death rate for 1969 of the
exclusion from the population of these chW-en
under 10 years of age, the numbers of survivors
at ages under 1 yea, 1-4 years, and 5-9 years as
of July 1, 1969, were estimated from the follow-




The acturd number of live births dur-
ing each 6-month period from July-
December 1959 through January-June
1969; and
the hypothesized number of live births
during these same 6-month periods
breed on the assumption that there
had been no reduction in the number
of live births.
method for obtaining these estimates
of survivors is described below. -
Infants born July-December during 1959-68.–
First, the estimated numbers of survivors at ages
under 1 year, 1-4 years, and 5-9 years, as of July
1, 1969, were computed from the 10 cohorts of
inkmts horn during July-December of each year
of’ the period 1959-68. See table on ~aze 36.
A~cordhg to the multiplicat~on”
probability thcory:s
son
P (AB) = P(A) P(BIA).
rule of
Thus the conditional probability that a per-
wilI reach the single year B relative to the
hypothesis that the person has reached the prior




In this formula P(AB) is, of course, the
probability that both A and B have occurred.
In the application of this formula the num-
ber of survivors in both the numerator P(AB)
and the denominator P(A) was taken to be the
number of survivors shown in the life table for
the calendar year in which the person reached
the year A rather than for the calendar year in
which the person reached the year B. One of the
reasons for the seledion of the number of sur-
vivors for the earlier calendar year was that dur-
ing the first 10 years of life the probability of
dying declines with advance in age.
It should be noted that the estimate shown
in the table below of the survivors of the cohort
of infants born during July-December 1967
(1,81 1,151 infants), who were between ages 1
and 2 years as of July 1, 1969 (1,768,174), may
be somewhat lower than the actual number of
survivors at this age. By applying the probability
0.97761 of reaching age 1 year to the 1,811,151
infants born during July-December 1967, it is
found that 1,770,599 reached age 1 year during
July-December 1968. Thus they were at risk of
dying at ages between 1 and 2 years from 6
months to 1 year before July 1, 1969. It fol-
lows, therefore, that the estimate (1,768,1 74) of
those who reached their second year of life dur-
ing July-December 1969 (1,77 0,599 multiplied
35
Probabilitiesof survivingeach single year of life Under 10 years of age, given thzr the Prior single































































1966 1965 196& 1963 1962 1961 1960 1959
r~ly-De.. J=ly-Dec. Ju1y-Dec. Ju1y-De.. July-De.. July-Dee. July-Dee. .7”1y-u.ti.
Numeratorsof probabilities:P IiBl x 100,OOL3
100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000















97,276 97,188 97,152 97,094























97,639 97,550 97,526 97,481
























































%ese Probabilitiesare based on life tables for each year during 1959-69,~“blishedin Vital Statisticsof the Ihited $%ttw,
by 0.99863) is abetter estimate of those who
werebetweenages land2yearson Js.dyl,1969,
than is the estimate,1,770,599, of those who
reached age 1 year duringJuly-December 1968.
In any event,if for the actualnumber of live
bkths tie estimateof the number of survivorsat
ages between 1 and 2 years issomewhat lower
than it should be, thismoderate errori8offset
for allpracticablepurposes by the fact,as will
be shown below, thatforthe hypothesized num-
ber of livebirthsthe estimateof the number of
survivorsat agesbetween 1 and 2 yearsisarrived
atin exactlythe same manner.
The cohort of infants cited above, born
duringJuly-December 1967, was selectedfor il-
lustration.But the same procedures were fol-
lowed for each of the 10 cohortsof infantsborn
duringJuly-December of each year of the period
1959-68 to obtain the betterestimateof those
survivingto a givenage as ofJuly 1,1969.
Infants born January-June during 1960-69. -
The next step was to estimate the numbers of
survivorsatagesunder 1 year,1-4years,and 5-9
years,asofJuly 1,1969, from the 10 cohorts of
infantsborn during January-June of each year OF
the period 1960-69. See tableon page 37.
Essentiallythe same procedure was fob
lowed as that used to estimatethe survivorsof
the infantsborn during JuIy-December of each
year of the period 1959-68.
The infants born during January-June
1967, however, reached age 1 year during
January-June 1968, and reached age 2 yearsdur-






































Probabilities.f surviving..a.hsingleYear .f life under 10 years of age, give” that the Prior si@e













1968 1967 1966 1965 1964 1963


















































































































































1Thm30 probabilities are based on life tables far each year dtmimg 1959-69, publisbed in Vital Statistics of the United States.
fore, of the survivors of this cohort who were
between ages 2and3years as ofJulyl,1969,
was taken to be: (1,709,808) (0.97761)
(0.99863) = 1,669,235. Fortheseinfantsbom
January-June 1967 this estimate ofl,669,235
survivors at ages between 2 and 3 years may be
somewhat higher than it should be: for some
deaths mayhaveoccumed amongthembetween
the date during January-June 1969 when they
reached their second year of age, and July 1,
1969. But again, inanyevent, if fortheactuaf
number oflivebirths the estimate of the number
of survivors between ages 2 and 3 years as of
July 1, 1969, issomewhat higher thanit should
be, this moderate error is offset bythe factthat
for the hypothesized number of Iive births the
estimate of the number of survivors at ages be-
tween 2 and 3 years is arrived at in exactly the
same manner.
Again, the cohort of infants cited above,
born during January flune 1967, was selected for
illustration. The same procedures were followed
for each of the 10 cohorts of infants born during
January-June of each year of the period
1960-69.
Hypothesized number of infants born July-
December during 1959-68.–The third step was to
estimate the numbers of survivors at ages under
1 year, 1-4 years, and 5-9 years, as of JuIy
1, 1969, from the 10 cohorts of inlants who
would have been b om during July-December of
each year of the period 1959-69 if there had
been no reduction in the number of live births.
More specifically, inasmuch as the largest num-
Q
37
ber of live births (2,239,864) among these 10
cohorts occurred for July-December 1960, it
was hypothesized that this same numb er oc-
curred during each of the eight subsequent
6-month periods from July-December 1961
through July-December 1968. See table below.
The same procedure was followed as that
used to estimate the survivors of the actual num-
ber of infants, as shown above, born during
July-December of each year of the period
1959-68.
Hypothesized number of infants born January-
June during 7960-69.–l%za1ly the numbers of
survivors at ages under 1 year, 1-4 years, and
5-9 years, as of July 1, 1969, were estimated
from the 10 hypothetical cohorts of infants
born during January#une of each year of the
period 1960-69. See table on page 39.
Inasmuch as the largest number of live
births (2,060,624) among these 10 cohorts oc-
curred for January-June 1961, it was hypothe-
sized that this same number occurred during
each of the eight subsequent 6-month periods
from January-June 1962 through January-June
1969.
The same procedure was followed as that
used to estimate the survivors of the actual num-
ber of infants, as shown above, born during
January-June of each year of the period
1960-69.
Adjusted crude death rate for 7969. - The






































Probabilitiesof smvivins each singleyear of life under 10 years of .s., given that the prior single
year has been survived1
Period of birth
1968 1967 1966 1965 1964 1963 1962 1961 1960 1959
July-Dec. July-Dee. Jnly-Dec. Jmly-Dec. July-Dec. July-Oec. July-Dec. July-De., July-Dee. JUIY-DCC.






























































































































































lTheseprobabilitiesare based cm life tablesfor each year durins 1959-69,publishedin Vital Sttttistics of the United States.
*
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Pr.babilitie.of survivingeach singlePar of life under 10 ;ears of we, given that the Prior single















































196S 1967 1966 1965 1964 1963 1962 1961
all..7Une Jan.<me .laI1.-.7””.Jam.-June Jan.-June .7an.-Am, Jan.-June Jan.-June
N!nm?ratorsof probabilities: 1>(AB) X 100,000
























Denominators of probabilities: P (,4)X 100,000





































1.00000 1.00000 1.00000 1.00000 1.00000
0.97550 0.97526 0.97481 0.97475 0.97469
0.99849 0.99853 0.99844 0.99839 0.99846
0.99913 0.99910 0.99907 0.99904 0.99902
0.99933 0.99933 0.99929 0.99929 0.99929




2,060,624 2,060,624 2,060,624 2,060,624 2,060,624





































13’heseprobabilities are based on life tables for ea.h year during 1959-69,publishedin Vital Statistic.of tbe United states.
survivors and the actual number of survivors was
then computed for the age groupsunder lyear,
1-4 years, and 5-9 years. See table on page 40.
The 1969 a~e=d=th rates were then
appliedto this addi;ionalpopulation that would
have existed if there had been no reduction in
the number oflive birthsduringthe 1960’s. The
addhional deaths thus estimated were added to
the numerator of the actual crude death rate for
1969, and the additiona.l population was added
to the denominator toobtain theadjusted crude
death rate for 1969, as follows:
Adjusted crude death rate
1,9!21,990 + 18,075
= 201,921,000 + 3,695,165 (100,000)
= 943.6 deaths per 100,000 population.
Cone/usion.–The actual crude rate for 1969
waa 951.9 deaths per 100,000 population. It
follows, therefore, that the effect of the re-
duction of live births during the1960’s onthe
crude death rate raised it about 8.3 deaths per
100,000 above what it would have been if this
reduction had not occurred. In other words, if
there had beenno reductioninlive births during
the 1960’sthe crude death ratewould have been
about 0.9 percent lower than it actually was. If
instead of assuming that there was no reduction
in the number of live births, as was done above,
it had been assumed that there was no reduction
in the live birth rate during the 1960’s, the re-
sulting hypothetical crude rate would have fallen
slightly more than 0.9 percent below the actual




















































Similar computations for each of the years
in the period 1961-68 as those presented above
for 1969 show that for each of the first years
(1961-66) of the reduction in the number of live
births, the cumulative effect on the crude death
rate was to lower it slightly below what ii would
have been had the reduetion not occurred. For
these years the value of the actual crude rate
minus the hypothetical rate was negative aud
grew smaller for each succeeding year. Then for
subsequent years in the 1960’s (1967-69) the
value of the actual crude rate minus the hypo-
thetical rate became positive and grew larger for
each succeeding year.
Thk difference will continue to grow larger
at least through the first half of the 1970’s, For
beginniug about 1970 the cumulative effect of
the reduction in live births will be to lower the
number of survivors not only at ages under 1
year (high-risk group) and at ages 1-4 years arsd
5-9 years (relatively much Iower risk groups),
but also the number of survivors at ages 10-14
years (a group with an even lower risk of dexth
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